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1.0 Project Description 

The following is a hydraulic analysis report for the Richmond Road (Route 197) Bridge 
Rehabilitation Project. 

The project consists of raising and rehabilitating the existing Route 197 Underpass Bridge. 
The existing bridge, located in the town of Litchfield, Maine, carries Richmond Road (Route 
197) over the Maine Turnpike. The structure was built in 1956 as part of the original 
construction of the turnpike. 

During final design, a 24” CMP, that crosses underneath Route 197, along the eastern 
approach, was found to be in a deteriorated condition. The culvert is one of three that 
cross underneath Route 197 in the area. The other two culverts consist of second 24” CMP 
and a 48” CMP. Runoff that travels through each culvert ultimately discharges into Mill 
Pond, approximately 0.9 miles northeast of the roadway crossing. 

Due to the condition of the first 24” CMP, two proposed alternatives were analyzed. 
Alternative 01 analyzed removing the culvert and Alternative 02 analyzed using a slipliner. 
The following narrative summarizes the results of each alternative. 

2.0 Hydrology 

At Route 197, the culverts have a combined watershed of 1.52 square miles (974 acres). 
The watershed was initially delineated using the USGS StreamStats website. The 
boundaries were later revised based on LiDAR topographic data for the region. A series 
of peaks and ridges make up the limits of the watershed. Aerial photography of the area 
shows that it mostly consists of undeveloped, forested lands, with parcels of cultivated 
farmland mixed in the western portion. According to the USGS StreamStats website, 
approximately 2.8 percent of the watershed consists of impervious area. 

Based on the LiDAR topography, Route 197’s raised profile has created a detention basin 
south of the roadway. The culverts control the amount of flow that can pass underneath 
the roadway, restricting runoff that can pass through.  Of the three culverts, the 48” CMP 
serves the primary culvert crossing, with the other two serving as secondary relief 
culverts, able to convey flow during larger storm events. 

Bentley PondPack software was used to model the culverts, as well as analyze the ponding 
effect created by Route 197. In the program, the culverts are modeled as part of an outlet 
control structure. The top of the roadway is modeled as a weir, allowing overtopping 
during large storm events. Three conditions were created within the model: an existing 
condition and the two proposed alternatives. Alternative 01 consists of removing the 24” 
CMP and Alternative 02 consists of inserting a 21” HDPE sliplining within the existing 
culvert and grouting the void space between the pipes. 

In order to compare the three conditions, the PondPack model computed floodplain water 
surface elevations at Route 197 during the 2-, 10-, 25-, 50-, and 100-year storm events. 
The alternatives were compared to existing conditions and are summarized in Tables 1 and 
2 below. The PondPack output report can be found in Appendix B. A comprehensive 
summary of the results be found in Appendix C.  
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Table 1: Existing Conditions vs Alternative 01 (Pipe Removal) 
Water Surface Elevations at Route 197 (NAVD 88) (ft) 

Storm 
Event 

(Years) 

Existing Conditions 
Proposed Alternative 01 – 

Pipe Removal 
Difference 

2 247.68 247.68 0.00 

10 250.48 250.48 0.00 

25 251.87 251.89 0.02 

50 252.85 252.92 0.07 

100 253.84 253.99 0.15 

Table 2: Existing Conditions vs Alternative 02 (Sliplining) 
Water Surface Elevations at Route 197 (NAVD 88) (ft) 

Storm 
Event 

(Years) 

Existing Conditions 

Proposed Alternative 02 
– Sliplining 

(Manning’s coeff.: 0.009) 

Difference 

2 247.68 247.68 0.00 

10 250.48 250.48 0.00 

25 251.87 251.88 0.01 

50 252.85 252.86 0.01 

100 253.84 253.86 0.02 

As shown in Tables 1 and 2, both alternatives minimally impact the area during lower storm 
events. During larger storm events, where secondary relief is required, removal of the 
culvert would have a noticeable impact to the upstream floodplain. During the 50- and 
100-year storm events, the culvert removal would increase the water surface elevations 
by 0.07 ft (0.84 inches) and 0.15 ft (1.80 inches), respectively. During these same storm 
events, the sliplining alternative is shown to only increase the floodplain elevation by 0.01 
ft (0.12 inches) and 0.02 ft (0.24 inches), respectively. Please note that the overtopping 
roadway elevation is at 254 ft. Neither alternative is shown to overtop the roadway. 

To further compare the two alternatives, inundation maps were created for each studied 
storm events. These maps are included in Appendix C.   
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3.0 Summary  

Based on the study, sliplining the culvert is the recommended alternative. The alternative 
is shown to virtually mimic existing conditions and have negligible impacts to the upstream 
floodplain. 

In December 2014, the State of Maine Department of Transportation produced guidelines 
for culvert rehabilitation, titled “Culvert Rehabilitation Guidance.” The document provides 
design information on sliplinings, invert liners and spray-on treatments. Further design 
advancements for lining the 24” CMP culvert should consult this document for additional 
information. 
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Scenario:  100-Year
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(min)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

194.07792.00061.71322-YearCM-01

504.14780.000138.0781010-YearCM-01

732.23780.000192.2622525-YearCM-01

911.34780.000235.0245050-YearCM-01

1,111.11780.000282.481100100-YearCM-01

194.07792.00061.71322-YearCM-02

504.14780.000138.0781010-YearCM-02

732.23780.000192.2622525-YearCM-02

911.34780.000235.0245050-YearCM-02

1,111.11780.000282.481100100-YearCM-02

194.07792.00061.71322-YearCM-03

504.14780.000138.0781010-YearCM-03

732.23780.000192.2622525-YearCM-03

911.34780.000235.0245050-YearCM-03

1,111.11780.000282.481100100-YearCM-03

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(min)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

103.70891.00061.63622-YearO-01

156.28915.000131.5751010-YearO-01

186.60924.000163.8142525-YearO-01

211.65930.000187.4095050-YearO-01

231.31996.000211.713100100-YearO-01

103.70891.00061.63622-YearO-02

156.28915.000131.5751010-YearO-02

181.45927.000162.8572525-YearO-02

197.96999.000183.0045050-YearO-02

213.881,011.000201.950100100-YearO-02

103.70891.00061.63622-YearO-03

156.28915.000131.5751010-YearO-03

185.32924.000163.5522525-YearO-03

209.19930.000186.5445050-YearO-03

230.21999.000210.476100100-YearO-03

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(min)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)194.07792.00061.71322-YearPond - 
Existing (IN)

12.193247.68103.70891.00061.63622-YearPond - 
Existing 
(OUT)

(N/A)(N/A)504.14780.000138.0781010-YearPond - 
Existing (IN)

51.804250.48156.28915.000131.5751010-YearPond - 
Existing 
(OUT)
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Subsection:  Master Network Summary

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(min)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)732.23780.000192.2622525-YearPond - 
Existing (IN)

83.410251.87186.60924.000163.8142525-YearPond - 
Existing 
(OUT)

(N/A)(N/A)911.34780.000235.0245050-YearPond - 
Existing (IN)

108.910252.85211.65930.000187.4095050-YearPond - 
Existing 
(OUT)

(N/A)(N/A)1,111.11780.000282.481100100-YearPond - 
Existing (IN)

138.140253.84231.31996.000211.713100100-YearPond - 
Existing 
(OUT)

(N/A)(N/A)194.07792.00061.71322-YearPond - Alt 01 
(IN)

12.192247.68103.70891.00061.63622-YearPond - Alt 01 
(OUT)

(N/A)(N/A)504.14780.000138.0781010-YearPond - Alt 01 
(IN)

51.804250.48156.28915.000131.5751010-YearPond - Alt 01 
(OUT)

(N/A)(N/A)732.23780.000192.2622525-YearPond - Alt 01 
(IN)

83.908251.89181.45927.000162.8572525-YearPond - Alt 01 
(OUT)

(N/A)(N/A)911.34780.000235.0245050-YearPond - Alt 01 
(IN)

110.775252.92197.96999.000183.0045050-YearPond - Alt 01 
(OUT)

(N/A)(N/A)1,111.11780.000282.481100100-YearPond - Alt 01 
(IN)

142.950253.99213.881,011.000201.950100100-YearPond - Alt 01 
(OUT)

(N/A)(N/A)194.07792.00061.71322-YearPond - Alt 02 
(IN)

12.193247.68103.70891.00061.63622-YearPond - Alt 02 
(OUT)

(N/A)(N/A)504.14780.000138.0781010-YearPond - Alt 02 
(IN)

51.804250.48156.28915.000131.5751010-YearPond - Alt 02 
(OUT)

(N/A)(N/A)732.23780.000192.2622525-YearPond - Alt 02 
(IN)

83.547251.88185.32924.000163.5522525-YearPond - Alt 02 
(OUT)

(N/A)(N/A)911.34780.000235.0245050-YearPond - Alt 02 
(IN)

109.264252.86209.19930.000186.5445050-YearPond - Alt 02 
(OUT)

(N/A)(N/A)1,111.11780.000282.481100100-YearPond - Alt 02 
(IN)
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Subsection:  Master Network Summary

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(min)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

138.605253.86230.21999.000210.476100100-YearPond - Alt 02 
(OUT)
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Scenario:  10-Year

Storm Event:  10 YearLabel:  Time-Depth - 1

Return Event:  10 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  10 Year                                                                                                                                                       

10 Year                                                                                                                      Label

min0.000Start Time

min2.500Increment

min1,435.000End Time

years10Return Event

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.00.00.00.00.00.000

0.00.00.00.00.012.500

0.00.00.00.00.025.000

0.00.00.00.00.037.500

0.00.00.00.00.050.000

0.00.00.00.00.062.500

0.00.00.00.00.075.000

0.00.00.00.00.087.500

0.00.00.00.00.0100.000

0.00.00.00.00.0112.500

0.00.00.00.00.0125.000

0.00.00.00.00.0137.500

0.00.00.00.00.0150.000

0.00.00.00.00.0162.500

0.00.00.00.00.0175.000

0.10.10.10.10.1187.500

0.10.10.10.10.1200.000

0.10.10.10.10.1212.500

0.10.10.10.10.1225.000

0.10.10.10.10.1237.500

0.20.20.20.10.1250.000

0.20.20.20.20.2262.500

0.20.20.20.20.2275.000

0.20.20.20.20.2287.500

0.30.30.30.30.2300.000

0.30.30.30.30.3312.500

0.30.30.30.30.3325.000

0.40.40.40.30.3337.500

0.40.40.40.40.4350.000

0.40.40.40.40.4362.500

0.40.40.40.40.4375.000

0.40.40.40.40.4387.500

0.40.40.40.40.4400.000

0.40.40.40.40.4412.500

0.40.40.40.40.4425.000

0.40.40.40.40.4437.500

0.50.50.40.40.4450.000

0.50.50.50.50.5462.500

0.50.50.50.50.5475.000

0.60.60.60.50.5487.500

0.60.60.60.60.6500.000

0.70.70.70.60.6512.500

0.70.70.70.70.7525.000

Page 5 of 5427 Siemon Company Drive Suite 200 W  Watertown, CT 
06795 USA  +1-203-755-1666

11/12/2021

PondPack CONNECT Edition
[10.02.00.01]Bentley Systems, Inc.  Haestad Methods Solution CenterPondpack Analysis-Sliplining.ppc



Scenario:  10-Year

Storm Event:  10 YearLabel:  Time-Depth - 1

Return Event:  10 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.70.70.70.70.7537.500

0.80.70.70.70.7550.000

0.80.80.80.80.8562.500

0.80.80.80.80.8575.000

0.90.90.80.80.8587.500

0.90.90.90.90.9600.000

1.01.01.01.01.0612.500

1.11.11.11.11.0625.000

1.11.11.11.11.1637.500

1.21.21.21.21.2650.000

1.31.31.21.21.2662.500

1.41.41.31.31.3675.000

1.51.51.51.51.5687.500

1.71.71.61.61.5700.000

2.52.42.11.81.8712.500

2.82.82.82.72.6725.000

3.03.02.92.92.9737.500

3.13.13.13.03.0750.000

3.23.23.23.23.1762.500

3.33.23.23.23.2775.000

3.33.33.33.33.3787.500

3.43.43.43.43.3800.000

3.53.53.43.43.4812.500

3.63.53.53.53.5825.000

3.63.63.63.63.6837.500

3.73.73.63.63.6850.000

3.73.73.73.73.7862.500

3.73.73.73.73.7875.000

3.73.73.73.73.7887.500

3.83.73.73.73.7900.000

3.83.83.83.83.8912.500

3.93.83.83.83.8925.000

3.93.93.93.93.9937.500

3.93.93.93.93.9950.000

4.04.04.04.03.9962.500

4.04.04.04.04.0975.000

4.04.04.04.04.0987.500

4.04.04.04.04.01,000.000

4.14.04.04.04.01,012.500

4.14.14.14.14.11,025.000

4.14.14.14.14.11,037.500

4.14.14.14.14.11,050.000

4.14.14.14.14.11,062.500

4.14.14.14.14.11,075.000

4.14.14.14.14.11,087.500

4.14.14.14.14.11,100.000

4.24.24.14.14.11,112.500

4.24.24.24.24.21,125.000

4.24.24.24.24.21,137.500

4.24.24.24.24.21,150.000

4.34.34.34.34.31,162.500

Page 6 of 5427 Siemon Company Drive Suite 200 W  Watertown, CT 
06795 USA  +1-203-755-1666

11/12/2021

PondPack CONNECT Edition
[10.02.00.01]Bentley Systems, Inc.  Haestad Methods Solution CenterPondpack Analysis-Sliplining.ppc



Scenario:  10-Year

Storm Event:  10 YearLabel:  Time-Depth - 1

Return Event:  10 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

4.34.34.34.34.31,175.000

4.34.34.34.34.31,187.500

4.34.34.34.34.31,200.000

4.44.44.34.34.31,212.500

4.44.44.44.44.41,225.000

4.44.44.44.44.41,237.500

4.44.44.44.44.41,250.000

4.44.44.44.44.41,262.500

4.44.44.44.44.41,275.000

4.44.44.44.44.41,287.500

4.44.44.44.44.41,300.000

4.44.44.44.44.41,312.500

4.44.44.44.44.41,325.000

4.44.44.44.44.41,337.500

4.44.44.44.44.41,350.000

4.44.44.44.44.41,362.500

4.44.44.44.44.41,375.000

4.44.44.44.44.41,387.500

4.44.44.44.44.41,400.000

4.44.44.44.44.41,412.500

4.44.44.44.44.41,425.000
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Scenario:  100-Year

Storm Event:  100 YearLabel:  Time-Depth - 1

Return Event:  100 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  100 Year                                                                                                                                                     

100 Year                                                                                                                      Label

min0.000Start Time

min2.500Increment

min1,435.000End Time

years100Return Event

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.00.00.00.00.00.000

0.00.00.00.00.012.500

0.00.00.00.00.025.000

0.00.00.00.00.037.500

0.00.00.00.00.050.000

0.00.00.00.00.062.500

0.00.00.00.00.075.000

0.00.00.00.00.087.500

0.00.00.00.00.0100.000

0.00.00.00.00.0112.500

0.00.00.00.00.0125.000

0.00.00.00.00.0137.500

0.00.00.00.00.0150.000

0.10.00.00.00.0162.500

0.10.10.10.10.1175.000

0.10.10.10.10.1187.500

0.10.10.10.10.1200.000

0.10.10.10.10.1212.500

0.20.20.20.20.1225.000

0.20.20.20.20.2237.500

0.20.20.20.20.2250.000

0.30.30.30.20.2262.500

0.30.30.30.30.3275.000

0.40.30.30.30.3287.500

0.40.40.40.40.4300.000

0.40.40.40.40.4312.500

0.50.50.50.50.5325.000

0.60.50.50.50.5337.500

0.60.60.60.60.6350.000

0.60.60.60.60.6362.500

0.60.60.60.60.6375.000

0.60.60.60.60.6387.500

0.60.60.60.60.6400.000

0.60.60.60.60.6412.500

0.60.60.60.60.6425.000

0.60.60.60.60.6437.500

0.70.70.60.60.6450.000

0.70.70.70.70.7462.500

0.80.80.70.70.7475.000

0.80.80.80.80.8487.500

0.90.90.90.90.8500.000

1.01.00.90.90.9512.500

1.11.11.01.01.0525.000
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Scenario:  100-Year

Storm Event:  100 YearLabel:  Time-Depth - 1

Return Event:  100 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

1.11.11.11.11.1537.500

1.11.11.11.11.1550.000

1.11.11.11.11.1562.500

1.21.21.21.11.1575.000

1.31.21.21.21.2587.500

1.41.41.31.31.3600.000

1.51.51.51.41.4612.500

1.61.61.61.61.5625.000

1.71.71.61.61.6637.500

1.81.81.81.71.7650.000

1.91.81.81.81.8662.500

2.12.02.01.91.9675.000

2.22.22.22.12.1687.500

2.62.52.42.42.3700.000

3.83.63.22.82.7712.500

4.34.24.24.14.0725.000

4.54.54.54.54.4737.500

4.84.74.74.64.6750.000

4.94.94.94.84.8762.500

5.05.04.94.94.9775.000

5.15.15.15.05.0787.500

5.25.15.15.15.1800.000

5.35.35.35.25.2812.500

5.45.45.45.45.3825.000

5.55.55.55.55.4837.500

5.65.65.65.55.5850.000

5.65.65.65.65.6862.500

5.65.65.65.65.6875.000

5.65.65.65.65.6887.500

5.75.75.75.75.6900.000

5.85.85.85.75.7912.500

5.95.95.85.85.8925.000

5.95.95.95.95.9937.500

6.06.06.06.05.9950.000

6.06.06.06.06.0962.500

6.16.16.16.16.0975.000

6.16.16.16.16.1987.500

6.16.16.16.16.11,000.000

6.26.16.16.16.11,012.500

6.26.26.26.26.21,025.000

6.26.26.26.26.21,037.500

6.26.26.26.26.21,050.000

6.26.26.26.26.21,062.500

6.26.26.26.26.21,075.000

6.26.26.26.26.21,087.500

6.36.26.26.26.21,100.000

6.36.36.36.36.31,112.500

6.36.36.36.36.31,125.000

6.46.46.46.46.41,137.500

6.46.46.46.46.41,150.000

6.56.56.56.46.41,162.500
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Scenario:  100-Year

Storm Event:  100 YearLabel:  Time-Depth - 1

Return Event:  100 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

6.56.56.56.56.51,175.000

6.56.56.56.56.51,187.500

6.66.66.66.56.51,200.000

6.66.66.66.66.61,212.500

6.66.66.66.66.61,225.000

6.66.66.66.66.61,237.500

6.76.76.76.66.61,250.000

6.76.76.76.76.71,262.500

6.76.76.76.76.71,275.000

6.76.76.76.76.71,287.500

6.76.76.76.76.71,300.000

6.76.76.76.76.71,312.500

6.76.76.76.76.71,325.000

6.76.76.76.76.71,337.500

6.76.76.76.76.71,350.000

6.76.76.76.76.71,362.500

6.76.76.76.76.71,375.000

6.76.76.76.76.71,387.500

6.76.76.76.76.71,400.000

6.76.76.76.76.71,412.500

6.76.76.76.76.71,425.000
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Time-Depth - 1

Return Event:  2 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  2 Year                                                                                                                                                         

2 Year                                                                                                                      Label

min0.000Start Time

min2.500Increment

min1,435.000End Time

years2Return Event

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.00.00.00.00.00.000

0.00.00.00.00.012.500

0.00.00.00.00.025.000

0.00.00.00.00.037.500

0.00.00.00.00.050.000

0.00.00.00.00.062.500

0.00.00.00.00.075.000

0.00.00.00.00.087.500

0.00.00.00.00.0100.000

0.00.00.00.00.0112.500

0.00.00.00.00.0125.000

0.00.00.00.00.0137.500

0.00.00.00.00.0150.000

0.00.00.00.00.0162.500

0.00.00.00.00.0175.000

0.00.00.00.00.0187.500

0.10.10.10.10.1200.000

0.10.10.10.10.1212.500

0.10.10.10.10.1225.000

0.10.10.10.10.1237.500

0.10.10.10.10.1250.000

0.10.10.10.10.1262.500

0.20.10.10.10.1275.000

0.20.20.20.20.2287.500

0.20.20.20.20.2300.000

0.20.20.20.20.2312.500

0.20.20.20.20.2325.000

0.30.30.30.20.2337.500

0.30.30.30.30.3350.000

0.30.30.30.30.3362.500

0.30.30.30.30.3375.000

0.30.30.30.30.3387.500

0.30.30.30.30.3400.000

0.30.30.30.30.3412.500

0.30.30.30.30.3425.000

0.30.30.30.30.3437.500

0.30.30.30.30.3450.000

0.40.30.30.30.3462.500

0.40.40.40.40.4475.000

0.40.40.40.40.4487.500

0.40.40.40.40.4500.000

0.50.50.50.50.4512.500

0.50.50.50.50.5525.000
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Time-Depth - 1

Return Event:  2 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.50.50.50.50.5537.500

0.50.50.50.50.5550.000

0.50.50.50.50.5562.500

0.60.60.60.60.6575.000

0.60.60.60.60.6587.500

0.70.70.60.60.6600.000

0.70.70.70.70.7612.500

0.80.80.70.70.7625.000

0.80.80.80.80.8637.500

0.90.90.80.80.8650.000

0.90.90.90.90.9662.500

1.01.00.90.90.9675.000

1.01.01.01.01.0687.500

1.21.11.11.11.1700.000

1.71.61.41.31.2712.500

1.91.91.81.81.7725.000

2.02.02.01.91.9737.500

2.12.12.02.02.0750.000

2.12.12.12.12.1762.500

2.22.22.22.12.1775.000

2.22.22.22.22.2787.500

2.32.22.22.22.2800.000

2.32.32.32.32.3812.500

2.42.42.42.32.3825.000

2.42.42.42.42.4837.500

2.42.42.42.42.4850.000

2.52.52.52.52.5862.500

2.52.52.52.52.5875.000

2.52.52.52.52.5887.500

2.52.52.52.52.5900.000

2.62.52.52.52.5912.500

2.62.62.62.62.6925.000

2.62.62.62.62.6937.500

2.62.62.62.62.6950.000

2.72.72.72.72.7962.500

2.72.72.72.72.7975.000

2.72.72.72.72.7987.500

2.72.72.72.72.71,000.000

2.72.72.72.72.71,012.500

2.72.72.72.72.71,025.000

2.72.72.72.72.71,037.500

2.72.72.72.72.71,050.000

2.72.72.72.72.71,062.500

2.72.72.72.72.71,075.000

2.82.82.72.72.71,087.500

2.82.82.82.82.81,100.000

2.82.82.82.82.81,112.500

2.82.82.82.82.81,125.000

2.82.82.82.82.81,137.500

2.92.92.92.92.81,150.000

2.92.92.92.92.91,162.500
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Time-Depth - 1

Return Event:  2 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

2.92.92.92.92.91,175.000

2.92.92.92.92.91,187.500

2.92.92.92.92.91,200.000

2.92.92.92.92.91,212.500

3.02.92.92.92.91,225.000

3.03.03.03.03.01,237.500

3.03.03.03.03.01,250.000

3.03.03.03.03.01,262.500

3.03.03.03.03.01,275.000

3.03.03.03.03.01,287.500

3.03.03.03.03.01,300.000

3.03.03.03.03.01,312.500

3.03.03.03.03.01,325.000

3.03.03.03.03.01,337.500

3.03.03.03.03.01,350.000

3.03.03.03.03.01,362.500

3.03.03.03.03.01,375.000

3.03.03.03.03.01,387.500

3.03.03.03.03.01,400.000

3.03.03.03.03.01,412.500

3.03.03.03.03.01,425.000
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Scenario:  25-Year

Storm Event:  25 YearLabel:  Time-Depth - 1

Return Event:  25 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  25 Year                                                                                                                                                       

25 Year                                                                                                                      Label

min0.000Start Time

min2.500Increment

min1,435.000End Time

years25Return Event

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.00.00.00.00.00.000

0.00.00.00.00.012.500

0.00.00.00.00.025.000

0.00.00.00.00.037.500

0.00.00.00.00.050.000

0.00.00.00.00.062.500

0.00.00.00.00.075.000

0.00.00.00.00.087.500

0.00.00.00.00.0100.000

0.00.00.00.00.0112.500

0.00.00.00.00.0125.000

0.00.00.00.00.0137.500

0.00.00.00.00.0150.000

0.00.00.00.00.0162.500

0.10.10.10.00.0175.000

0.10.10.10.10.1187.500

0.10.10.10.10.1200.000

0.10.10.10.10.1212.500

0.10.10.10.10.1225.000

0.20.20.20.10.1237.500

0.20.20.20.20.2250.000

0.20.20.20.20.2262.500

0.20.20.20.20.2275.000

0.30.30.30.30.3287.500

0.30.30.30.30.3300.000

0.40.30.30.30.3312.500

0.40.40.40.40.4325.000

0.40.40.40.40.4337.500

0.40.40.40.40.4350.000

0.40.40.40.40.4362.500

0.40.40.40.40.4375.000

0.40.40.40.40.4387.500

0.50.50.50.40.4400.000

0.50.50.50.50.5412.500

0.50.50.50.50.5425.000

0.50.50.50.50.5437.500

0.50.50.50.50.5450.000

0.60.60.60.60.5462.500

0.60.60.60.60.6475.000

0.70.70.60.60.6487.500

0.70.70.70.70.7500.000

0.80.80.80.80.7512.500

0.90.80.80.80.8525.000
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Scenario:  25-Year

Storm Event:  25 YearLabel:  Time-Depth - 1

Return Event:  25 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.90.90.90.90.9537.500

0.90.90.90.90.9550.000

0.90.90.90.90.9562.500

1.00.90.90.90.9575.000

1.01.01.01.01.0587.500

1.11.11.11.11.0600.000

1.21.21.21.11.1612.500

1.31.31.31.31.2625.000

1.41.31.31.31.3637.500

1.41.41.41.41.4650.000

1.51.51.51.51.5662.500

1.71.61.61.61.5675.000

1.81.81.71.71.7687.500

2.12.01.91.91.8700.000

3.02.92.52.22.1712.500

3.43.43.33.23.1725.000

3.63.63.63.53.5737.500

3.83.73.73.73.6750.000

3.93.93.83.83.8762.500

3.93.93.93.93.9775.000

4.04.04.04.04.0787.500

4.14.14.14.14.0800.000

4.24.24.24.14.1812.500

4.34.34.34.24.2825.000

4.44.44.34.34.3837.500

4.44.44.44.44.4850.000

4.54.44.44.44.4862.500

4.54.54.54.54.5875.000

4.54.54.54.54.5887.500

4.54.54.54.54.5900.000

4.64.64.64.54.5912.500

4.64.64.64.64.6925.000

4.74.74.74.74.7937.500

4.74.74.74.74.7950.000

4.84.84.84.84.8962.500

4.84.84.84.84.8975.000

4.84.84.84.84.8987.500

4.94.94.94.94.91,000.000

4.94.94.94.94.91,012.500

4.94.94.94.94.91,025.000

4.94.94.94.94.91,037.500

4.94.94.94.94.91,050.000

4.94.94.94.94.91,062.500

4.94.94.94.94.91,075.000

4.94.94.94.94.91,087.500

5.05.04.94.94.91,100.000

5.05.05.05.05.01,112.500

5.05.05.05.05.01,125.000

5.15.15.15.15.01,137.500

5.15.15.15.15.11,150.000

5.15.15.15.15.11,162.500
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Scenario:  25-Year

Storm Event:  25 YearLabel:  Time-Depth - 1

Return Event:  25 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

5.25.25.25.15.11,175.000

5.25.25.25.25.21,187.500

5.25.25.25.25.21,200.000

5.25.25.25.25.21,212.500

5.35.35.25.25.21,225.000

5.35.35.35.35.31,237.500

5.35.35.35.35.31,250.000

5.35.35.35.35.31,262.500

5.35.35.35.35.31,275.000

5.35.35.35.35.31,287.500

5.35.35.35.35.31,300.000

5.35.35.35.35.31,312.500

5.35.35.35.35.31,325.000

5.35.35.35.35.31,337.500

5.35.35.35.35.31,350.000

5.35.35.35.35.31,362.500

5.35.35.35.35.31,375.000

5.35.35.35.35.31,387.500

5.35.35.35.35.31,400.000

5.35.35.35.35.31,412.500

5.35.35.35.35.31,425.000
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Scenario:  50-Year

Storm Event:  50 YearLabel:  Time-Depth - 1

Return Event:  50 yearsSubsection:  Time-Depth Curve

Time-Depth Curve:  50 Year                                                                                                                                                       

50 Year                                                                                                                      Label

min0.000Start Time

min2.500Increment

min1,435.000End Time

years50Return Event

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

0.00.00.00.00.00.000

0.00.00.00.00.012.500

0.00.00.00.00.025.000

0.00.00.00.00.037.500

0.00.00.00.00.050.000

0.00.00.00.00.062.500

0.00.00.00.00.075.000

0.00.00.00.00.087.500

0.00.00.00.00.0100.000

0.00.00.00.00.0112.500

0.00.00.00.00.0125.000

0.00.00.00.00.0137.500

0.00.00.00.00.0150.000

0.00.00.00.00.0162.500

0.10.10.10.10.0175.000

0.10.10.10.10.1187.500

0.10.10.10.10.1200.000

0.10.10.10.10.1212.500

0.20.10.10.10.1225.000

0.20.20.20.20.2237.500

0.20.20.20.20.2250.000

0.20.20.20.20.2262.500

0.30.30.30.30.3275.000

0.30.30.30.30.3287.500

0.40.30.30.30.3300.000

0.40.40.40.40.4312.500

0.40.40.40.40.4325.000

0.50.50.50.50.5337.500

0.50.50.50.50.5350.000

0.50.50.50.50.5362.500

0.50.50.50.50.5375.000

0.50.50.50.50.5387.500

0.50.50.50.50.5400.000

0.50.50.50.50.5412.500

0.50.50.50.50.5425.000

0.60.60.60.50.5437.500

0.60.60.60.60.6450.000

0.60.60.60.60.6462.500

0.70.70.70.70.7475.000

0.70.70.70.70.7487.500

0.80.80.80.80.8500.000

0.90.90.90.80.8512.500

1.00.90.90.90.9525.000
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Scenario:  50-Year

Storm Event:  50 YearLabel:  Time-Depth - 1

Return Event:  50 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

1.01.01.01.01.0537.500

1.01.01.01.01.0550.000

1.01.01.01.01.0562.500

1.11.11.01.01.0575.000

1.11.11.11.11.1587.500

1.21.21.21.21.2600.000

1.41.31.31.31.3612.500

1.41.41.41.41.4625.000

1.51.51.51.51.4637.500

1.61.61.61.61.5650.000

1.71.71.61.61.6662.500

1.91.81.81.81.7675.000

2.02.01.91.91.9687.500

2.32.22.22.12.1700.000

3.43.22.82.52.4712.500

3.93.83.73.73.5725.000

4.04.04.04.03.9737.500

4.34.24.24.14.1750.000

4.44.34.34.34.3762.500

4.44.44.44.44.4775.000

4.54.54.54.54.5787.500

4.64.64.64.64.6800.000

4.74.74.74.74.6812.500

4.84.84.84.84.8825.000

4.94.94.94.94.9837.500

5.05.05.05.04.9850.000

5.05.05.05.05.0862.500

5.05.05.05.05.0875.000

5.05.05.05.05.0887.500

5.15.15.15.05.0900.000

5.25.25.15.15.1912.500

5.25.25.25.25.2925.000

5.35.35.35.35.3937.500

5.45.35.35.35.3950.000

5.45.45.45.45.4962.500

5.45.45.45.45.4975.000

5.55.55.55.45.4987.500

5.55.55.55.55.51,000.000

5.55.55.55.55.51,012.500

5.55.55.55.55.51,025.000

5.55.55.55.55.51,037.500

5.55.55.55.55.51,050.000

5.55.55.55.55.51,062.500

5.55.55.55.55.51,075.000

5.55.55.55.55.51,087.500

5.65.65.65.65.61,100.000

5.65.65.65.65.61,112.500

5.75.75.75.65.61,125.000

5.75.75.75.75.71,137.500

5.75.75.75.75.71,150.000

5.85.85.85.85.81,162.500
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Scenario:  50-Year

Storm Event:  50 YearLabel:  Time-Depth - 1

Return Event:  50 yearsSubsection:  Time-Depth Curve

CUMULATIVE RAINFALL (in)

Output Time Increment = 2.500 min

Time on left represents time for first value in each row.

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(min)

5.85.85.85.85.81,175.000

5.85.85.85.85.81,187.500

5.95.95.95.95.81,200.000

5.95.95.95.95.91,212.500

5.95.95.95.95.91,225.000

5.95.95.95.95.91,237.500

6.05.95.95.95.91,250.000

6.06.06.06.06.01,262.500

6.06.06.06.06.01,275.000

6.06.06.06.06.01,287.500

6.06.06.06.06.01,300.000

6.06.06.06.06.01,312.500

6.06.06.06.06.01,325.000

6.06.06.06.06.01,337.500

6.06.06.06.06.01,350.000

6.06.06.06.06.01,362.500

6.06.06.06.06.01,375.000

6.06.06.06.06.01,387.500

6.06.06.06.06.01,400.000

6.06.06.06.06.01,412.500

6.06.06.06.06.01,425.000
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Scenario:  2-Year

Storm Event:  2 YearLabel:  CM-01

Return Event:  2 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.00.026.15098.000Impervious

71.0000.00.097.17071.000Meadow - HSG C

30.0000.00.042.71030.000Woods - HSG A

70.0000.00.0517.48070.000Woods - HSG C

77.0000.00.0221.15077.000Woods - HSG D

82.0000.00.015.13082.000Farmstead - HSG C

86.0000.00.01.21086.000Farmstead - HSG D

77.0000.00.030.17077.000Residental - 1 ac - HSG C

84.0000.00.07.33084.000Residental - 1 ac - HSG D

77.0000.00.011.01077.000Residental - 2 ac - HSG C

82.0000.00.04.09082.000Residental - 2 ac - HSG D

71.345(N/A)(N/A)973.600(N/A)COMPOSITE AREA & WEIGHTED CN --->
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Scenario:  2-Year

Storm Event:  2 YearLabel:  CM-02

Return Event:  2 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.00.026.15098.000Impervious

71.0000.00.097.17071.000Meadow - HSG C

30.0000.00.042.71030.000Woods - HSG A

70.0000.00.0517.48070.000Woods - HSG C

77.0000.00.0221.15077.000Woods - HSG D

82.0000.00.015.13082.000Farmstead - HSG C

86.0000.00.01.21086.000Farmstead - HSG D

77.0000.00.030.17077.000Residental - 1 ac - HSG C

84.0000.00.07.33084.000Residental - 1 ac - HSG D

77.0000.00.011.01077.000Residental - 2 ac - HSG C

82.0000.00.04.09082.000Residental - 2 ac - HSG D

71.345(N/A)(N/A)973.600(N/A)COMPOSITE AREA & WEIGHTED CN --->
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Scenario:  2-Year

Storm Event:  2 YearLabel:  CM-03

Return Event:  2 yearsSubsection:  Runoff CN-Area

Runoff Curve Number Data

Adjusted CNUC
(%)

C
(%)

Area
(acres)

CNSoil/Surface Description

98.0000.00.026.15098.000Impervious

71.0000.00.097.17071.000Meadow - HSG C

30.0000.00.042.71030.000Woods - HSG A

70.0000.00.0517.48070.000Woods - HSG C

77.0000.00.0221.15077.000Woods - HSG D

82.0000.00.015.13082.000Farmstead - HSG C

86.0000.00.01.21086.000Farmstead - HSG D

77.0000.00.030.17077.000Residental - 1 ac - HSG C

84.0000.00.07.33084.000Residental - 1 ac - HSG D

77.0000.00.011.01077.000Residental - 2 ac - HSG C

82.0000.00.04.09082.000Residental - 2 ac - HSG D

71.345(N/A)(N/A)973.600(N/A)COMPOSITE AREA & WEIGHTED CN --->
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Pond - Alt 01

Return Event:  2 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0010.0240.00

0.3090.3090.2320.2160.0244.00

1.0350.7262.1781.4100.0245.00

3.0582.0236.0682.7050.0246.00

7.3354.27712.8326.0740.0247.00

15.0477.71223.1379.4760.0248.00

26.63311.58634.75713.8320.0249.00

42.65616.02448.07118.3200.0250.00

62.91020.25460.76322.2520.0251.00

86.53123.62170.86325.0170.0252.00

113.10226.57179.71228.1550.0253.00

143.19930.09790.29132.0820.0254.00

177.77034.570103.71137.1200.0255.00

216.83439.065117.19441.0420.0256.00
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Pond - Alt 02

Return Event:  2 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0010.0240.00

0.3090.3090.2320.2160.0244.00

1.0350.7262.1781.4100.0245.00

3.0582.0236.0682.7050.0246.00

7.3354.27712.8326.0740.0247.00

15.0477.71223.1379.4760.0248.00

26.63311.58634.75713.8320.0249.00

42.65616.02448.07118.3200.0250.00

62.91020.25460.76322.2520.0251.00

86.53123.62170.86325.0170.0252.00

113.10226.57179.71228.1550.0253.00

143.19930.09790.29132.0820.0254.00

177.77034.570103.71137.1200.0255.00

216.83439.065117.19441.0420.0256.00
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Pond - Existing

Return Event:  2 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0010.0240.00

0.3090.3090.2320.2160.0244.00

1.0350.7262.1781.4100.0245.00

3.0582.0236.0682.7050.0246.00

7.3354.27712.8326.0740.0247.00

15.0477.71223.1379.4760.0248.00

26.63311.58634.75713.8320.0249.00

42.65616.02448.07118.3200.0250.00

62.91020.25460.76322.2520.0251.00

86.53123.62170.86325.0170.0252.00

113.10226.57179.71228.1550.0253.00

143.19930.09790.29132.0820.0254.00

177.77034.570103.71137.1200.0255.00

216.83439.065117.19441.0420.0256.00
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Exisitng Culverts

Return Event:  2 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft240.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft256.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

256.00240.76TWForwardCulvert - 1Culvert-Circular

256.00248.41TWForwardCulvert - 2Culvert-Circular

256.00250.69TWForwardCulvert - 3Culvert-Circular

256.00254.00TWForwardWeir - 1Irregular Weir

(N/A)(N/A)TailwaterTailwater Settings
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Exisitng Culverts

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in48.0Diameter

ft70.00Length

ft70.01Length (Computed Barrel)

ft/ft-0.012Slope (Computed)

Outlet Control Data

0.024Manning's n

0.200Ke

0.017Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.101T1 ratio (HW/D)

1.203T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft245.17T1 Elevation ft³/s87.96T1 Flow

ft245.57T2 Elevation ft³/s100.53T2 Flow
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Exisitng Culverts

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 2
Structure Type:  Culvert-Circular

1Number of Barrels

in24.0Diameter

ft70.00Length

ft70.00Length (Computed Barrel)

ft/ft0.000Slope (Computed)

Outlet Control Data

0.024Manning's n

0.200Ke

0.042Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.096T1 ratio (HW/D)

1.197T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft250.60T1 Elevation ft³/s15.55T1 Flow

ft250.80T2 Elevation ft³/s17.77T2 Flow
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Exisitng Culverts

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Weir - 1
Structure Type:  Irregular Weir

Elevation
(ft)

Station
(ft)

256.000.00

255.0095.00

254.00700.00

254.00720.00

255.00820.00

256.00895.00

ft254.00Lowest Elevation

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Culvert - 3
Structure Type:  Culvert-Circular

1Number of Barrels

in24.0Diameter

ft70.00Length

ft70.01Length (Computed Barrel)

ft/ft0.016Slope (Computed)

Outlet Control Data

0.024Manning's n

0.200Ke

0.042Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.087T1 ratio (HW/D)

1.189T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft252.86T1 Elevation ft³/s15.55T1 Flow

ft253.07T2 Elevation ft³/s17.77T2 Flow
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Exisitng Culverts

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Proposed (Pipe Removal)

Return Event:  2 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft240.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft256.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

256.00240.76TWForwardCulvert - 1Culvert-Circular

256.00248.41TWForwardCulvert - 3Culvert-Circular

256.00254.00TWForwardWeir - 1Irregular Weir

(N/A)(N/A)TailwaterTailwater Settings
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Proposed (Pipe Removal)

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in48.0Diameter

ft70.00Length

ft70.01Length (Computed Barrel)

ft/ft-0.012Slope (Computed)

Outlet Control Data

0.024Manning's n

0.200Ke

0.017Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.101T1 ratio (HW/D)

1.203T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft245.17T1 Elevation ft³/s87.96T1 Flow

ft245.57T2 Elevation ft³/s100.53T2 Flow
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Proposed (Pipe Removal)

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Weir - 1
Structure Type:  Irregular Weir

Elevation
(ft)

Station
(ft)

256.000.00

255.0095.00

254.00700.00

254.00720.00

255.00820.00

256.00895.00

ft254.00Lowest Elevation

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Culvert - 3
Structure Type:  Culvert-Circular

1Number of Barrels

in24.0Diameter

ft70.00Length

ft70.00Length (Computed Barrel)

ft/ft0.000Slope (Computed)

Outlet Control Data

0.024Manning's n

0.200Ke

0.042Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.096T1 ratio (HW/D)

1.197T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft250.60T1 Elevation ft³/s15.55T1 Flow

ft250.80T2 Elevation ft³/s17.77T2 Flow
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Proposed (Pipe Removal)

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Proposed (Sliplining)

Return Event:  2 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft240.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft256.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

256.00240.76TWForwardCulvert - 1Culvert-Circular

256.00248.41TWForwardCulvert - 3Culvert-Circular

256.00250.82TWForwardCulvert - 2Culvert-Circular

256.00254.00TWForwardWeir - 1Irregular Weir

(N/A)(N/A)TailwaterTailwater Settings
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Proposed (Sliplining)

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 1
Structure Type:  Culvert-Circular

1Number of Barrels

in48.0Diameter

ft70.00Length

ft70.01Length (Computed Barrel)

ft/ft-0.012Slope (Computed)

Outlet Control Data

0.024Manning's n

0.200Ke

0.017Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.101T1 ratio (HW/D)

1.203T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft245.17T1 Elevation ft³/s87.96T1 Flow

ft245.57T2 Elevation ft³/s100.53T2 Flow
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Proposed (Sliplining)

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Culvert - 2
Structure Type:  Culvert-Circular

1Number of Barrels

in21.0Diameter

ft70.00Length

ft70.01Length (Computed Barrel)

ft/ft0.016Slope (Computed)

Outlet Control Data

0.009Manning's n

0.200Ke

0.007Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.087T1 ratio (HW/D)

1.189T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft252.72T1 Elevation ft³/s11.14T1 Flow

ft252.90T2 Elevation ft³/s12.73T2 Flow
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Proposed (Sliplining)

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  Weir - 1
Structure Type:  Irregular Weir

Elevation
(ft)

Station
(ft)

256.000.00

255.0095.00

254.00700.00

254.00720.00

255.00820.00

256.00895.00

ft254.00Lowest Elevation

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  Culvert - 3
Structure Type:  Culvert-Circular

1Number of Barrels

in24.0Diameter

ft70.00Length

ft70.00Length (Computed Barrel)

ft/ft0.000Slope (Computed)

Outlet Control Data

0.024Manning's n

0.200Ke

0.042Kb

0.000Kr

ft0.00Convergence Tolerance

Inlet Control Data

Form 1Equation Form

0.0045K

2.0000M

0.0317C

0.6900Y

1.096T1 ratio (HW/D)

1.197T2 ratio (HW/D)

-0.500Slope Correction Factor

Use unsubmerged inlet control 0 equation below T1 
elevation.
Use submerged inlet control 0 equation above T2 
elevation

In transition zone between unsubmerged and submerged 
inlet control,
interpolate between flows at T1 & T2...

ft250.60T1 Elevation ft³/s15.55T1 Flow

ft250.80T2 Elevation ft³/s17.77T2 Flow
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Proposed (Sliplining)

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Pond - Alt 01 (IN)

Return Event:  2 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s194.07Flow (Peak In) min792.000Time to Peak (Flow, In)

ft³/s103.70Flow (Peak Outlet) min891.000Time to Peak (Flow, Outlet)

ft247.68
Elevation (Water Surface, 
Peak)

ac-ft12.192Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft61.713Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft61.636
Volume (Total Outlet 
Outflow)

ac-ft0.062Volume (Retained)

ac-ft-0.014Volume (Unrouted)

%0.0Error (Mass Balance)
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Scenario:  10-Year

Storm Event:  10 YearLabel:  Pond - Alt 01 (IN)

Return Event:  10 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s504.14Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s156.28Flow (Peak Outlet) min915.000Time to Peak (Flow, Outlet)

ft250.48
Elevation (Water Surface, 
Peak)

ac-ft51.804Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft138.078Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft131.575
Volume (Total Outlet 
Outflow)

ac-ft6.024Volume (Retained)

ac-ft-0.479Volume (Unrouted)

%0.3Error (Mass Balance)
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Scenario:  25-Year

Storm Event:  25 YearLabel:  Pond - Alt 01 (IN)

Return Event:  25 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s732.23Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s181.45Flow (Peak Outlet) min927.000Time to Peak (Flow, Outlet)

ft251.89
Elevation (Water Surface, 
Peak)

ac-ft83.908Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft192.262Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft162.857
Volume (Total Outlet 
Outflow)

ac-ft28.757Volume (Retained)

ac-ft-0.648Volume (Unrouted)

%0.3Error (Mass Balance)
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Scenario:  50-Year

Storm Event:  50 YearLabel:  Pond - Alt 01 (IN)

Return Event:  50 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s911.34Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s197.96Flow (Peak Outlet) min999.000Time to Peak (Flow, Outlet)

ft252.92
Elevation (Water Surface, 
Peak)

ac-ft110.775Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft235.024Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft183.004
Volume (Total Outlet 
Outflow)

ac-ft51.333Volume (Retained)

ac-ft-0.687Volume (Unrouted)

%0.3Error (Mass Balance)
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Scenario:  100-Year

Storm Event:  100 YearLabel:  Pond - Alt 01 (IN)

Return Event:  100 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s1,111.11Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s213.88Flow (Peak Outlet) min1,011.000Time to Peak (Flow, Outlet)

ft253.99
Elevation (Water Surface, 
Peak)

ac-ft142.950Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft282.481Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft201.950
Volume (Total Outlet 
Outflow)

ac-ft79.705Volume (Retained)

ac-ft-0.826Volume (Unrouted)

%0.3Error (Mass Balance)
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Scenario:  2-Year

Storm Event:  2 YearLabel:  Pond - Alt 02 (IN)

Return Event:  2 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s194.07Flow (Peak In) min792.000Time to Peak (Flow, In)

ft³/s103.70Flow (Peak Outlet) min891.000Time to Peak (Flow, Outlet)

ft247.68
Elevation (Water Surface, 
Peak)

ac-ft12.193Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft61.713Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft61.636
Volume (Total Outlet 
Outflow)

ac-ft0.062Volume (Retained)

ac-ft-0.014Volume (Unrouted)

%0.0Error (Mass Balance)
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Scenario:  10-Year

Storm Event:  10 YearLabel:  Pond - Alt 02 (IN)

Return Event:  10 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s504.14Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s156.28Flow (Peak Outlet) min915.000Time to Peak (Flow, Outlet)

ft250.48
Elevation (Water Surface, 
Peak)

ac-ft51.804Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft138.078Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft131.575
Volume (Total Outlet 
Outflow)

ac-ft6.024Volume (Retained)

ac-ft-0.479Volume (Unrouted)

%0.3Error (Mass Balance)
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Scenario:  25-Year

Storm Event:  25 YearLabel:  Pond - Alt 02 (IN)

Return Event:  25 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s732.23Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s185.32Flow (Peak Outlet) min924.000Time to Peak (Flow, Outlet)

ft251.88
Elevation (Water Surface, 
Peak)

ac-ft83.547Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft192.262Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft163.552
Volume (Total Outlet 
Outflow)

ac-ft28.090Volume (Retained)

ac-ft-0.620Volume (Unrouted)

%0.3Error (Mass Balance)
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Scenario:  50-Year

Storm Event:  50 YearLabel:  Pond - Alt 02 (IN)

Return Event:  50 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s911.34Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s209.19Flow (Peak Outlet) min930.000Time to Peak (Flow, Outlet)

ft252.86
Elevation (Water Surface, 
Peak)

ac-ft109.264Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft235.024Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft186.544
Volume (Total Outlet 
Outflow)

ac-ft47.731Volume (Retained)

ac-ft-0.749Volume (Unrouted)

%0.3Error (Mass Balance)
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Scenario:  100-Year

Storm Event:  100 YearLabel:  Pond - Alt 02 (IN)

Return Event:  100 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s1,111.11Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s230.21Flow (Peak Outlet) min999.000Time to Peak (Flow, Outlet)

ft253.86
Elevation (Water Surface, 
Peak)

ac-ft138.605Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft282.481Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft210.476
Volume (Total Outlet 
Outflow)

ac-ft71.217Volume (Retained)

ac-ft-0.788Volume (Unrouted)

%0.3Error (Mass Balance)

Page 49 of 5427 Siemon Company Drive Suite 200 W  Watertown, CT 
06795 USA  +1-203-755-1666

11/12/2021

PondPack CONNECT Edition
[10.02.00.01]Bentley Systems, Inc.  Haestad Methods Solution CenterPondpack Analysis-Sliplining.ppc



Scenario:  2-Year

Storm Event:  2 YearLabel:  Pond - Existing (IN)

Return Event:  2 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s194.07Flow (Peak In) min792.000Time to Peak (Flow, In)

ft³/s103.70Flow (Peak Outlet) min891.000Time to Peak (Flow, Outlet)

ft247.68
Elevation (Water Surface, 
Peak)

ac-ft12.193Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft61.713Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft61.636
Volume (Total Outlet 
Outflow)

ac-ft0.062Volume (Retained)

ac-ft-0.014Volume (Unrouted)

%0.0Error (Mass Balance)
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Scenario:  10-Year

Storm Event:  10 YearLabel:  Pond - Existing (IN)

Return Event:  10 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s504.14Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s156.28Flow (Peak Outlet) min915.000Time to Peak (Flow, Outlet)

ft250.48
Elevation (Water Surface, 
Peak)

ac-ft51.804Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft138.078Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft131.575
Volume (Total Outlet 
Outflow)

ac-ft6.024Volume (Retained)

ac-ft-0.479Volume (Unrouted)

%0.3Error (Mass Balance)
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Scenario:  25-Year

Storm Event:  25 YearLabel:  Pond - Existing (IN)

Return Event:  25 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s732.23Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s186.60Flow (Peak Outlet) min924.000Time to Peak (Flow, Outlet)

ft251.87
Elevation (Water Surface, 
Peak)

ac-ft83.410Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft192.262Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft163.814
Volume (Total Outlet 
Outflow)

ac-ft27.841Volume (Retained)

ac-ft-0.606Volume (Unrouted)

%0.3Error (Mass Balance)
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Scenario:  50-Year

Storm Event:  50 YearLabel:  Pond - Existing (IN)

Return Event:  50 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s911.34Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s211.65Flow (Peak Outlet) min930.000Time to Peak (Flow, Outlet)

ft252.85
Elevation (Water Surface, 
Peak)

ac-ft108.910Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft235.024Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft187.409
Volume (Total Outlet 
Outflow)

ac-ft46.871Volume (Retained)

ac-ft-0.744Volume (Unrouted)

%0.3Error (Mass Balance)
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Scenario:  100-Year

Storm Event:  100 YearLabel:  Pond - Existing (IN)

Return Event:  100 yearsSubsection:  Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method 
(Computed)

Initial Conditions

ft240.00
Elevation (Water Surface, 
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

min3.000Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s1,111.11Flow (Peak In) min780.000Time to Peak (Flow, In)

ft³/s231.31Flow (Peak Outlet) min996.000Time to Peak (Flow, Outlet)

ft253.84
Elevation (Water Surface, 
Peak)

ac-ft138.140Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft282.481Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft211.713
Volume (Total Outlet 
Outflow)

ac-ft69.969Volume (Retained)

ac-ft-0.799Volume (Unrouted)

%0.3Error (Mass Balance)
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Time of Concentration 

Calculation 



Made by Date Job No.
Checked by Date Sheet No. 1 of 1
Backchecked by Date

NJP 10/25/21

DNM 10/29/21

For Route 197 Underpass

USDA NRCS Time of Concentration Worksheet

Drainage Area ID: CM-01/CM-02
Description: Richmond Rd Culverts

Sheet Flow A-B
Surface Description Woods

Manning's Roughness Coefficient, n 0.400
 Terrain Measurement Length, L, ft 100

2-year, 24-hour Rainfall, P2, (inches) 3.0
Upstream Elevation (ft) 391.0

Downstream Elevation (ft) 382.0

Flow Length, L, ft  (Min of Terrain or McCuen, Max=100') 75.0

Land Slope, s (ft/ft) 0.090
McCuen-Spiess Calculated Flow Length 75.0

Travel Time, Tt (min) 9.6

Shallow Concentrated Flow B-C C-D D-E E-F
Surface Description Unpaved Unpaved Unpaved Unpaved

Flow Length, L (ft) 221 257 1105 300
Upstream Elevation (ft) 382.0 375.0 360 335

Downstream Elevation (ft) 375.0 360.0 335.0 325
Watercourse Slope, s (ft/ft) 0.032 0.058 0.023 0.033

Average Velocity, V (ft/s) 2.87 3.90 2.43 2.95
Travel Time, Tt (min) 1.3 1.1 7.6 1.7

Shallow Concentrated Flow F-G G-H H-I I-J
Surface Description Unpaved Unpaved Unpaved Unpaved

Flow Length, L (ft) 557 575 233 521
Upstream Elevation (ft) 325.0 315.0 310.0 305.0

Downstream Elevation (ft) 315.0 310.0 305.0 300.0

Travel Time, Tt (min) 4.3 6.4 1.6 5.5

Watercourse Slope, s (ft/ft) 0.018 0.009 0.021 0.010
Average Velocity, V (ft/s) 2.16 1.50 2.36 1.58

Shallow Concentrated Flow J-K K-L L-M M-N

Total Time of Concentration, Tc, hrs: 1.55  

Total Time of Concentration, Tc, min: 92.9  

Surface Description Unpaved Unpaved Unpaved Unpaved
Flow Length, L (ft) 950 140 2085 691

Upstream Elevation (ft) 300.0 285.0 280.0 255.0
Downstream Elevation (ft) 285.0 280.0 255.0 250.0

Travel Time, Tt (min) 7.8 0.8 19.7 8.4

Watercourse Slope, s (ft/ft) 0.016 0.036 0.012 0.007
Average Velocity, V (ft/s) 2.03 3.05 1.77 1.37

Downstream Elevation (ft) 248.0 244.0

Surface Description Unpaved Unpaved
Flow Length, L (ft) 650 453

5.0

Shallow Concentrated Flow N-O O-P

Travel Time, Tt (min) 12.1

Watercourse Slope, s (ft/ft) 0.003 0.009
Average Velocity, V (ft/s) 0.89 1.52

Upstream Elevation (ft) 250.0 248.0

W:\Jobs\Water Resources Models\XXXXX_Maine_Richmond Rd Culverts\Reference\Tc Calcs (HNTB)1.xlsx



 

  

 

 
NOAA  Atlas 14 

Precipitation Data  

  

 

 



������������	
����
�����
�����������
�����������������������
������
������
�����
����		����� 
����!��
����"#$�%&&$ �

'��(���������&�#��)���
*+,-./012+3456+789,+
**+,-./012+:4;4

<�=�>�<?'@=<=>�>=���A?'B�'�@C�'�>=��>'�

48DE8+F1/G08H+48DI/8+F8JK-JG0H+7G0L81K+4MN+O8./1DMH+P8/K+Q/R98K.SH+T8K1+:D/.LH+U/K8D+VGKLGM1

WUXXH+W8MG-D8K+V18ML1/+41/JG01H+4GKJ1/+49/GDYH+78/RK8DI

FZ[M8\.K8/+]+FZ[Y/89LG08K+]+789,[̂[81/G8K,

<A���_
���

<̀ �"_�����a�����a����a��������)��b
���c�����������d��e�$�f����)������������(����g������e��he�
�i�


̀������
�(���!�����
������������(���gc����i

� � j �� �j j� ��� ��� j�� ����

j"��� ����
klNmnopNqrs

��$%
kpNltouNtls

j���
kuNlvomNpus

#��j
knNrtovNmms

%�#%
knNqtoqNtus

&�%�
kmNmnowwNns

$�&j
kvNllowpNns

����
kvNmpownNns

����
ktNnrowtNts

�	�#
kqNlnolwNns

��"��� ���&
kwNttolNvms

��&�
klNplopNuws

��#$
kpNrpouNuqs

	�	�
kpNmronNuls

j�	�
kuNluomNqvs

#��&
kuNvrotNwws

#�$%
knNwwoqNnps

%�&$
knNpqowwNrs

$��	
kmNrlowpNps

���	
kmNnmownNls

�j"��� ��%$
kwNuvolNwms

����
kwNtlolNmts

��$�
klNpvopNnls

��	%
klNtlouNlns

	��#
kpNplonNums

	�&j
kpNmqomNpms

j�	%
kuNrwovNuvs

#��$
kuNluotNmls

%��j
kuNvlowrNns

&���
knNwuowlNrs

��"��� ����
kwNrwowNuts

��j�
kwNluowNtps

��$&
kwNmlolNuws

���%
kwNqpolNqrs

��$�
klNlvopNvps

����
klNnwouNpus

��%�
klNvuonNwrs

	���
klNtqonNtts

	�$	
kpNllovNwls

j�j	
kpNnrotNwns

#�"��� ��%%j
krNmptorNqpts

��$j#
krNvtvowNwms

���j
kwNrpowNnps

��j�
kwNllowNtus

��&	
kwNuuolNpms

���$
kwNnqolNvns

���#
kwNvpopNlps

��#%
kwNtpopNvls

����
klNruouNnws

��j�
klNllonNwms

�"e� ��j�	
krNupuorNmprs

��#	�
krNnprorNvvls

��&��
krNmtmowNrrs

��$$�
krNtwwowNlrs

����
krNqnwowNnus

���%
kwNrnowNvqs

��jj
kwNwnolNwrs

��%j
kwNlwolNuws

���#
kwNpnolNqus

����
kwNutopNpvs

�"e� ��	��
krNpuporNuqns

��j��
krNuwvorNmrls

��#	%
krNnpmorNvtrs

��%#&
krNmplorNqprs

��$�j
krNvpqowNwqs

���#
krNtwvowNpts

���$
krNtttowNmws

���j
krNqpmowNtns

��j$
kwNrnolNlns

��%$
kwNwnolNnqs

#"e� ���%�
krNllvorNplls

����#
krNlvporNptts

��	�#
krNpuvorNuqts

��	$�
krNurvorNnqws

��j$j
krNuvuorNvuts

��#%�
krNnllorNtmus

��%j	
krNnmvowNrws

��&j�
krNnqmowNwns

����
krNmmvowNurs

����
krNvprowNmws

��"e� ���%�
krNwuuorNlrws

�����
krNwvworNluws

���j&
krNlwmorNprms

�����
krNlnlorNpmls

���#j
krNlqlorNunns

��	��
krNpllorNnlps

��	#�
krNputorNmrts

��j�&
krNpmmorNmqus

��#�	
krNurvorNtpns

��#%#
krNuuporNqnls

�	"e� �����
krNrttorNwlws

�����
krNwruorNwuus

���j	
krNwprorNwtls

���&�
krNwnlorNlwus

����%
krNwvnorNlmts

���		
krNwqlorNprts

���%�
krNlrtorNpnms

����#
krNlwtorNurms

���jj
krNluworNutns

���$j
krNlmworNnnrs

�"��c ���j$
krNrnworNrmqs

���%�
krNrmrorNrtls

���&&
krNrvnorNwrus

�����
krNrtvorNwlls

����	
krNwrworNwnws

����$
krNwwrorNwvus

���jj
krNwwqorNlrrs

���%	
krNwlnorNllts

�����
krNwptorNlvws

�����
krNwuqorNprms

�"��c ���	�
krNrpvorNrnrs

���j�
krNruuorNrnqs

���#	
krNrnuorNrvus

���%	
krNrmporNrtvs

���&$
krNrvporNwrts

�����
krNrtrorNwlus

�����
krNrtmorNwups

����	
krNrqrorNwmls

���	�
krNrqqorNwqls

���j$
krNwrvorNlwvs

	"��c ����j
krNrprorNrurs

���	�
krNrpnorNruts

���j�
krNruuorNrnqs

���j$
krNrnrorNrmqs

���%�
krNrntorNrtms

���%$
krNrmporNrqts

���&&
krNrmtorNwwls

���$&
krNrvworNwlvs

�����
krNrvtorNwnws

����j
krNrtuorNwmqs

%"��c ����	
krNrlrorNrlvs

����&
krNrluorNrpls

����	
krNrlqorNrpqs

����$
krNrpporNruns

���	#
krNrptorNrnns

���j�
krNruworNrmps

���j%
krNruuorNrvls

���#�
krNrumorNrtws

���%�
krNrnrorNrqns

���%$
krNrnuorNwrms

��"��c ����$
krNrwvorNrlls

�����
krNrwqorNrlns

����%
krNrlporNrpws

�����
krNrlmorNrpns

����#
krNrprorNrups

���	�
krNrplorNruts

���		
krNrpuorNrnns

���	$
krNrpmorNrmls

���jj
krNrpqorNrvls

���#�
krNruworNrtrs

��"��c ����	
krNrwlorNrwns

����j
krNrwporNrwvs

����&
krNrwmorNrlrs

�����
krNrwvorNrlps

�����
krNrwqorNrlvs

����#
krNrlworNrpws

����&
krNrllorNrpus

�����
krNrlporNrpts

�����
krNrluorNrups

����#
krNrlnorNruvs

��"��c �����
krNrwrorNrwps

�����
krNrwworNrwus

����	
krNrwporNrwms

����#
krNrwuorNrwts

����&
krNrwnorNrlls

�����
krNrwmorNrlus

�����
krNrwvorNrlvs

����	
krNrwtorNrlqs

����#
krNrwtorNrpps

����%
krNrwqorNrpms

	j"��c ����$
krNrrtorNrwws

�����
krNrrqorNrwls

�����
krNrwrorNrwps

�����
krNrwworNrwns

����j
krNrwlorNrwvs

����#
krNrwporNrwqs

����%
krNrwuorNrlws

����$
krNrwuorNrlps

�����
krNrwnorNrlms

�����
krNrwnorNrlts

#�"��c ����&
krNrrvorNrrqs

����$
krNrrtorNrwrs

�����
krNrrqorNrwls

�����
krNrwrorNrwps

�����
krNrwworNrwns

����	
krNrwworNrwms

����j
krNrwlorNrwts

����#
krNrwlorNrlrs

����%
krNrwlorNrlls

����&
krNrwporNrlps

w+F/10G9GM8MG-D+x/1y.1D0R+kFZs+1,MGz8M1,+GD+MLG,+M8\K1+8/1+\8,1I+-D+x/1y.1D0R+8D8KR,G,+-x+98/MG8K+I./8MG-D+,1/G1,+kFT4sN

W.z\1/,+GD+98/1DML1,G,+8/1+FZ+1,MGz8M1,+8M+K-{1/+8DI+.991/+\-.DI,+-x+ML1+qr|+0-DxGI1D01+GDM1/J8KN+QL1+9/-\8\GKGMR+ML8M+9/10G9GM8MG-D+x/1y.1D0R+1,MGz8M1,+kx-/+8
YGJ1D+I./8MG-D+8DI+8J1/8Y1+/10.//1D01+GDM1/J8Ks+{GKK+\1+Y/18M1/+ML8D+ML1+.991/+\-.DI+k-/+K1,,+ML8D+ML1+K-{1/+\-.DIs+G,+n|N+3,MGz8M1,+8M+.991/+\-.DI,+8/1+D-M
0L10S1I+8Y8GD,M+9/-\8\K1+z8}Gz.z+9/10G9GM8MG-D+kF7Fs+1,MGz8M1,+8DI+z8R+\1+LGYL1/+ML8D+0.//1DMKR+J8KGI+F7F+J8K.1,N

FK18,1+/1x1/+M-+WUXX+XMK8,+wu+I-0.z1DM+x-/+z-/1+GDx-/z8MG-DN

~80S+M-+Q-9

<A�!��ae����



�����������

	
��
�

���
��

��
��
��
��
����
��



������������	����
�

��������������


���������������
��

�

�
���

��


�

�
�����

���


�

�
�����

���




�
�����������

�
�
�

	
�����
��������������
���
�����������������������������
�����������
������

���������������
�
�
�����
�������������
������
�
����� ���������!�"�#�$�

����
�
�
��"%�&���'(�'�

)*�������+,�!�
�-)*�������.����-"���
�

���������
�

/

0
12234

5246



 

  

 

APPENDIX C 

Result Summary 



 

  

 

 
Results Summary Sheet 



NJP Date 11/11/21 Job No.
DNM Date 11/12/21 Sheet No. 1 of 1

For Date

Storm Event

2-Year

10-Year

25-Year

50-Year

100-Year

Storm Event

2-Year

10-Year

25-Year

50-Year

100-Year

NOTES:
1.

2.
3.

Approximate roadway overtopping elevation is 254 ft (NAVD 88).
The existing, unaltered 24" and 48" CMP pipes use a manning's n value of 0.024.                                                                                 

Alternative 02, sliplining, use a manning's n value of 0.009. 

The proposed alternatives look at either removing or sliplining the higher 24" CMP cross culvert. The 

remaing 24" and 48" CMP cross culverts will remain unaffected.

251.87

Made by
Checked by
Backchecked byRoute 197 Underpass

250.48 250.48 0.00

Headwater Elevations from PondPack (NAVD88) (ft)

Existing Conditions
Proposed Alternative 

01 - Pipe Removal
Difference Notes

247.68 247.68 0.00

253.84 253.99 0.15 Check Storm Event

251.87 251.89 0.02

252.85 252.92 0.07 Design Storm Event

Proposed Alternative 

03 - Sliplining
Difference Notes

247.68 247.68 0.00

Existing Conditions

250.48 250.48 0.00

251.88 0.01

252.85 252.86 0.01 Design Storm Event

253.84 253.86 0.02 Check Storm Event

W:\Jobs\Water Resources Models\XXXXX_Maine_Richmond Rd Culverts\Reference\Pondpack Output.xlsx



 

  

 

 
Water Surface Profile 
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Inundation Maps 
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